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1 . This office action is in response to RCE filed 08/1 8/2005, claims 21-24 have 
been canceled, therefore, claims 1-20 and 25 are pending in the application. All 
rejections and objections not explicitly repeated below are withdrawn. 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351 (a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21 (2) of such treaty in the English language. 

4. Claims 1-6,13-18 and 20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Novak et al., U.S. Patent 6,295,586 B1. 

Regarding claim 1, Novak teaches that an apparatus comprising: 
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a queue (one of the AQ 340, PQ 350 and RWQ 360 as shown in the Fig.2) 
storing a plurality of memory transactions (col.9, lines 3) to be sent over a memory bus 
(Fig.1 or Fig.2, element 100) to a memory having a plurality of memory banks(Fig.1 , 
element 70, col.6, lines 32-34), each memory transaction addressed to one of the 
memory banks (col.6, lines 53-56 and lines 63-64 and col.7, lines 9-1 1 and lines 46-53); 
and 

an arbiter (Fig.2, SPM 370) simultaneously coupled to each of the plurality of 
memory transactions (it is inherent that the SPM 370 coupled to each of the plurality of 
memory transaction since the SPM 370 selects an operation to be sent to the memory, 
in order to select an operation, SPM has to coupled to each memory transactions 
simultaneously) and configured to generate a plurality of bank readiness signals (it is 
taught as the requester send to the arbiter will assert the bank readiness signals), each 
bank readiness signal indicating the readiness of one of the memory banks to accept a 
memory transaction (col.11, lines 14-17), and 

select one of the memory transactions for transmission over the memory bus 
based on the bank readiness signals (col.1 1 , lines 17-22). 

Regarding claim 2, Novak teaches that further comprising: 

a memory controller (Fig.1, element 200, col.5, lines 23-30) configured to send 

the selected memory transaction (the selected operation with highest priority) over the 

memory bus (Fig.1 or Fig.2, element 100). 
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Regarding claim 3, Novak teaches that further comprising: 

a queue controller (Fig.2, element 365) configured to associate with each of the 

memory transactions a different priority in a set of priorities (col. 9, lines 11-19); and 

wherein 

the arbiter (Fig.2, element 370) is further configured to select the one of the 
memory transactions when the bank readiness signal indicates that the memory bank to 
which the one of the memory transactions is destined is ready to accept a memory 
transaction and the priority associated with the one of the memory transactions is 
greater than a priority associated with any of the other memory transactions (col.1 1 , 
lines 12-22). 

Regarding claim 4, Novak teaches that wherein: 

each priority represents an age of a memory transaction is taught as each entries 
in the operation queue has a priority and strictly adhering to timing dependency (col. 9, 
lines 5-19). 

Regarding claim 5, Novak teaches that wherein: 

The plurality of memory transactions enter the queue at a first request station 
and progress toward a second request station until selected for transmission over the 
memory bus based on the bank readiness signals (col.7, lines 46-49). 

Regarding claim 6, Novak teaches that wherein: 
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the arbiter is further configured to send a memory transaction to a memory bank, 
clear the bank readiness signal for the memory bank at approximately the time of 
sending the memory transaction to the memory bank, and set the bank readiness signal 
for the memory bank a predetermined period of time after sending the memory 
transaction to the memory bank (col. 9, lines 22-26 and col.1 1 , lines 12-22). 

Regarding claim 13, Novak teaches that a method comprising: 
identifying a plurality of memory transactions (col. 9, lines 3, the queued 
operations within three queue as shown in the Fig.2) to be sent over a memory bus 
(Fig.1 or Fig.2, element 100) to a memory having a plurality of memory bank (Fig.1 , 
element 70, col. 6, lines 32-34), each memory transaction addressed to one of the 
memory banks (col. 6, lines 53-56 and lines 63-64 and col. 7, lines 9-1 1 and lines 46-53); 

generating a plurality of bank readiness signals based upon a content of the 
memory bus (col. 7, lines 44-45 and lines 51-53, since only one bank of one CS can 
send or receive data over the memory bus, therefore, by monitoring the content of 
memory bus will know a plurality of bank access and then generating a plurality of bank 
readiness signals), each bank readiness signal generated using an arbiter 
simultaneously coupled to each of the plurality of memory transactions (it is inherent 
that the SPM 370 coupled to each of the plurality of memory transaction since the SPM 
370 selects an operation to be sent to the memory, in order to select an operation, SPM 
has to coupled to each memory transactions simultaneously) and indicating the 
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readiness of one of the memory banks to accept a memory transaction (col.1 1 , lines 14- 
17); and 

selecting one of the memory transactions for transmission over the memory bus 
based on the bank readiness signals (col.11, lines 17-22). 

Regarding claim 14, Novak teaches that further comprising: 
sending the selected memory transaction (the selected operation with highest 
priority) over the memory bus (Fig.1 or Fig.2, element 100). 

Regarding claim 15, Novak teaches that wherein each of the memory 
transactions is associated with a different priority in a set of priorities (col. 9, lines 11-19), 
and wherein selecting further comprises: 

selecting the one of the memory transactions when the bank readiness signal 
indicates that the memory bank to which the one of the memory transactions is destined 
is ready to accept a memory transaction and the priority associated with the one of the 
memory transactions is greater than a priority associated with any of the other memory 
transactions (col.11, lines 12-22). 

Regarding claim 16, Novak teaches that further comprising: 

associating the priorities with the memory transactions based on an age of the 

memory transactions is taught as each entries in the operation queue has a priority and 

strictly adhering to timing dependency (col.9, lines 5-19). 
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Regarding claim 17, Novak teaches that the content of the memory bus 
comprises an address of a memory transaction monitored by a state machine (it is 
implied in the reference because an address of a memory transaction has to be known 
in order to select one request to be sent to the SMC). 

Regarding claim 18, Novak teaches that wherein generating comprises: 
sending a memory transaction to a memory bank; clearing the bank readiness 
signal for the memory bank at approximately the time of sending the memory 
transaction to the memory bank; and setting the bank readiness signal for the memory 
bank a predetermined period of time after sending the memory transaction to the 
memory bank (col.9, lines 22-26 and col.11, lines 12-22). 

Regarding claim 20, Novak teaches that the plurality of memory transactions are 
sent over the memory bus one memory transaction at a time (col. 7, lines 51-53). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 7-12,19 and 25 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Novak et al., U.S. Patent 6,295,586 B1 , in view of Fenwick et al., US Patent 
6,076,129. 

Regarding claims 7,19 and 25, Novak teaches that a method comprising: 

identifying a plurality of memory transactions (col.9, lines 3, the queued 
operations within three queue as shown in the Fig.2) to be sent over a memory bus 
(Fig.1 or Fig.2, element 100) to a memory having a plurality of memory bank (Fig.1, 
element 70, col. 6, lines 32-34), each memory transaction addressed to one of the 
memory banks (col. 6, lines 53-56 and lines 63-64 and col.7, lines 9-1 1 and lines 46-53); 

generating a plurality of bank readiness signals by monitoring the memory bus 
(col.7, lines 44-45 and lines 51-53, since only one bank of one CS can send or receive 
data over the memory bus, therefore, by monitoring the memory bus will know a 
plurality of bank access and then generating a plurality of bank readiness signals), each 
bank readiness signal indicating the readiness of one of the memory banks to accept a 
memory transaction (col.11, lines 14-17); and 

selecting one of the memory transactions for transmission over the memory bus 
based on the bank readiness signals (col.1 1, lines 17-22). 

Novak does not teach that generating a plurality of bank readiness signals by 
monitoring the addresses of the plurality of memory transactions gated across the 
memory bus at a location along the memory bus. 

However, Fenwick teaches generating a plurality of bank readiness signals by 
monitoring the addresses of the plurality of memory transactions gated across the 
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memory bus at a location along the memory bus (col. 9, lines 1-6 and lines 20-42 and 
col. 18, lines 45-50). 

It would have been obvious to one having ordinary skill at the time the invention 
was made to utilize the teachings of Fenwick in the system of Novak and generating a 
plurality of bank readiness signals by monitoring the addresses of the plurality of 
memory transactions gated across the memory bus at a location along the memory bus 
because the interdependency of the address and data portion of the typical system bus 
protocol can adversely affect the overall performance of the bus, with the arrangement 
of monitoring the addresses of the plurality of memory transactions gated across the 
memory bus will allowing independent operation of the address bus, thereby improve 
the overall performance of the bus (col.1, lines 47-49 and 53-58). 

Accordingly, one of ordinary skill in the art would have recognized this and 
concluded that they are from the same field of endeavor. This would have motivated 
one of ordinary skill in the art to implement the above combination for the advantages 
set forth above. 

Regarding claim 8, Novak teaches that further comprising: 
sending the selected memory transaction (the selected operation with highest 
priority) over the memory bus (Fig.1 or Fig.2, element 100). 
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Regarding claim 9, Novak teaches that wherein each of the memory transactions 
is associated with a different priority in a set of priorities (col.9, lines 1 1-19), and 
wherein selecting further comprises: 

selecting the one of the memory transactions when the bank readiness signal 
indicates that the memory bank to which the one of the memory transactions is destined 
is ready to accept a memory transaction and the priority associated with the one of the 
memory transactions is greater than a priority associated with any of the other memory 
transactions (col.11, lines 12-22). 

Regarding claim 1 0, Novak teaches that further comprising: 

associating the priorities with the memory transactions based on an age of the 

memory transactions is taught as each entries in the operation queue has a priority and 

strictly adhering to timing dependency (col.9, lines 5-19). 

Regarding claim 11, Novak teaches that generating comprising: 
generating the bank readiness signals using a state machine coupled to the 

memory bus is taught as the MCT 200 handles generation, prioritization and 

management of operations with the memory (col. 5, lines 26-30). 

Regarding claim 12, Novak teaches that wherein generating comprises: 
sending a memory transaction to a memory bank; clearing the bank readiness 
signal for the memory bank at approximately the time of sending the memory 
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transaction to the memory bank; and setting the bank readiness signal for the memory 
bank a predetermined period of time after sending the memory transaction to the 
memory bank (col.9, lines 22-26 and col.11, lines 12-22). 

Response to Applicant's Arguments 

7. Applicant's arguments filed 02/18/2005 regarding claims 1-6 have been fully 
considered but they are not persuasive. 

In response to the applicants' argument that Novak fails to teach or suggest an 
arbiter simultaneously coupled to each of the plurality of memory transactions and 
configuration to generate a plurality of bank readiness signals (see applicant's remarks 
page 7 and 9, regarding claims 1 and 13), it is noted that this limitation is taught as an 
arbiter (Fig.2, SPM 370) simultaneously coupled to each of the plurality of memory 
transactions (it is inherent that the SPM 370 coupled to each of the plurality of memory 
transaction since the SPM 370 selects an operation to be sent to the memory, in order 
to select an operation, SPM has to coupled to each memory transactions, in addition, 
Fig.2 of Novak clearly shows that three queues 340,350 and 360 simultaneously 
connected to the SPM) and configured to generate a plurality of bank readiness signals 
(it is taught as the requester send to the arbiter will assert the bank readiness signals). 
The applicant argued that Fig.2 of Novak shows that only the bottom entry of each 
queue is connected to the multiplexer, the Examiner doesn't agree with it since Fig.2 of 
Novak clearly shows that three queues 340,350 and 360 simultaneously connected to 
the SPM (see double lines and bi-directional arrows between SPM and 340,350,360) 
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8. When responding to the office action, Applicant is advised to clearly point out the 
patentable novelty which he or she thinks the claims present in view of the state of the 
art disclosed by the references cited or the objections made. He or she must also show 
how the amendments avoid such references or objections. See 37 C.F.R. 1.111 (c). 

9. When responding to the office action, Applicants are advised to provide the 
examiner with the line numbers and page numbers in the application and/or references 
cited to assist examiner to locate the appropriate paragraphs. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jasmine Song whose telephone number is 571-272- 
4213. The examiner can normally be reached on 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on 571-272-4210. The fax phone 
numbers for the organization where this application or proceeding is assigned are 571- 
273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 



3900. 




Jasmine Song 
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Patent Examiner 
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